Purpose : To prevent intraperitoneal bleeding, it is critical that the extrahepatic portal vein should not be punctured during transjugular intrahepatic portosystemic shunt(TIPS). There has, however, been no procedure for defining the anatomic relationship between the hepatic capsule and the portal vein segment before shunt formation. To avoid a possibly catastrophic outcome of extrahepatic portal puncture before shunt creation, we therefore devised a new method; the purpose ofthis study is to report its efficacy and feasibility.
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Purpose : To prevent intraperitoneal bleeding, it is critical that the extrahepatic portal vein should not be punctured during transjugular intrahepatic portosystemic shunt(TIPS). There has, however, been no procedure for defining the anatomic relationship between the hepatic capsule and the portal vein segment before shunt formation. To avoid a possibly catastrophic outcome of extrahepatic portal puncture before shunt creation, we therefore devised a new method; the purpose ofthis study is to report its efficacy and feasibility.
Materialsand Methods : Whenever a portal vein was punctured, we advanced a 9F sheath over a guidewire into the portal vein before balloon dilatation of the tract. Contrast material was then injected through the sheath as this was slowly withdrawn from the portal vein towards the hepatic vein. When contrast material extravasated or spilled into the peritoneal space, thus suggesting extrahepatic portal vein puncture, a more peripheral segment ofthe portal vein was punctured, and a shunt was created using this new tract. We applied this method to l30 consecutive patients who underwent TIPS to control variceal bleeding due to liver cirrhosis. In all cases, portography and ultrasonography were used for immediate confirmation ofthe procedure.
Results : Puncture ofthe extrahepatic portal vein segment occurred in three out l30 (2.3 %) patients. In these three, TIPS was successfully created using the method described above. Clinical and ultrasonographic follow-up showed that no patients suffered intraperitoneal bleeding.
Conclusion : For preventing intraperitoneal hemorrhage during TIPS creation, our method is effective and feasible. It is critical for transjugular intrahepatic portosystemic shunt (TIPS) procedure that the punctured portal vein should be within the hepatic parenchyma; if it is in the extraparenchymal portion, fatal intraperitoneal bleeding might occur. There has, however, been no procedure for defining the anatomic relation ship between the hepatic capsule and the punctured portal vein before the placement of a metallic stent or dilatation ofthe parenchymal tract. To avoid a possibly catastrophic outcome of extrahepatic portal puncture before shunt creation, we therefore devised a new method; the purpose of this study is to determine the efficacy and feasibility ofthis method .
Materials and methods
One hundred and thirty consecutive patients who underwent TIPS for the control ofvariceal bleeding be-tween February 1992 and September 1997 were involved in this study. One hundred and two were men, and 28 were women; their mean age was 53 (range, 3 -75) years.
Whenever a portal venous branch was punctured, a guidewire was inserted into the splenic vein and a multipurpose catheter (Cook. Bloomington, Ind.) was then passed over the wire without dilatation of the resulting parenchymal tract. To evaluate the portal venous system, a preliminary splenic portal venogram was obtained (Fig. lA) . Regardless of the distance from the portal bifurcation to the punctured portal vein, a 9F side-arm sheath (Cook, Bloomington, Ind.) containing a 9F dilator was advanced into the portal vein from A c the hepatic vein. With the guidewire and the sheath still in position within the portal vein, we then removed the dilator. As the sheath was slowly withdrawn from the portal vein to the hepatic vein, contrast material was injected with a syringe attached to its side-arm. If no contrast spillage occurred, we placed a metallic stent in this tract after it was dilated with a balloon. If the peritoneal space contained contrast material, thus confirming the extrahepatic location ofthe punctured portal vein segment (Fig. lB) , we punctured a more peripheral portion of the portal vein from the same hepatic vein, and tested again using the same method described above (Fig. lC) . If no contrast extravasation occurred, balloon dilatation of the result- (8). Post-procedure portogram shows good function ofthe shunt with decreased variceal f10w and no evidence of extravasation. ing parenchymal tract was followed by placement of a metallic stent. Wallstent(Schneider, Minneap이is ， Minn.), lO mm in diameter and 86-102 mm long, was used in all cases. To eva1uate shunt function and to rule out possib1e extravasation from the tested site of the porta1 vein, a post-procedural portogram was obtained (Fig. lD) . Ultrasonography was performed immediate1y and one week after the procedure. Clinica1 fo1-low-up, while the patients were still in hospitaL included the monitoring of blood pressure and pu1se rate.
Results
Contrast extravasation occurred in three of 130 (2.3 %) patients who underwent this procedure; the extrahepatic location of the punctured porta1 vein segment was confirmed . In all three, however, a preliminary splenic portal venogram obtained without dilatation of the resulting parenchymal tract revealed no contrast extravasation (Fig . lA) . The portal vein was therefore repunctured, in a more peripheral segment, and after testing the new tract using the method described above, a shunt was created .
In all three patients with extrahepatic portal vein puncture, the punctured portal vein segments were within 3 cm of the bifurcation of this vein. Puncture of a portal vein segment at this site occurred in 34 of 130 (26 %) patients; the location of three of 34 punctured segments (8.8 %) was therefore extrahepatic.
Postprocedural portography revealed no bleeding through the tested extrahepatic portal vein segments . In all 130 patients, including three with initial extrahepatic portal vein puncture, neither clinically significant nor ultrasonographically detectable intraperitoneal bleeding occurred.
Discussion
It is generally accepted that the morbidity and mortality rate ofTIPS is lower than in other surgical shunting procedures(I -4). Despite the relatively low invasiveness of TIPS, serious complications may, however, still Oc Cl비 1). The direct TIPS-related procedura1 mortality rate is less than 2 %, a common cause of death being intraperitoneal hemorrhage as a result ofrupture of the extrahepatic portal vein(I). The use of a porous mesh stent to create a TIPS that extends into a portal vein segment not enveloped by liver parenchyma can result in potentially 1ethal free intra-abdominal bleeding. The right and left main portal vein segments, traditionally considered to be intrahepatic structures, are often 10cated outside the liver (5, 6) . In a study of 31 cadaver livers, Schultz et al reported that portal vein bifurcations were extrahepatically 10cated in 48 % of cases and at the liver capsu1e in 25 %. The maximum lengths of exposed extrahepatic right and left portal veins were 3.0cm and 2.5 cm, respectively(5). Uflacker et al found that portal bifurcations occurred in an extrahepatic location in 40 % of 25 noncirrhotic cadaver livers (6) , though in shrunken cirrhotic livers, these percentages may increase. These findings suggest that for TIPS p1acement, a portal vein puncture site more than 3 cm dista1 from the portal bifurcation will in most cases be safe. In difficult cases, however, a more central pass of the transjugular needle may provide successful portal access. If the punctured proximal portal veins are located intracapsularly, their larger diameter and favorable angle to the hepatic vein are beneficial for effective portal decompression. When the punctured porta1 vein segment is less than 3 cm from the portal bifurcation, it is difficult to decide whether or not to use the shunt tract for TIPS. There has been no way of defining the relationship between the portal vein and the liver capsule before balloon dilatation of the parenchyma1 tract. As in our two cases, portograms obtained without dilatation of the parenchymal tracts (Fig . lA) do not show contrast extravasation, despite the extrahepatic location of punctured portal vein segments. When extravasation is found after balloon dilatation ofthe parenchymal tract or stent placement, reliable treatment has not been possible. David et al (7) reported two cases of this condition in which management involved the placement of two metallic stents in overlapping fashion to seal the extravasating sites and to lower portal vein pressure. The optimal solution would be placement of an impermeable stent across the site of extravasation, but at present, there are no commercially available TIPS stent-grafts
To exclude the possibility of extravasation when the tract is dilated with a balloon, we advanced a 9F side-arm sheath into the portal vein from the hepatic vein. Contrast materia1 was then injected with a syringe attached to the side-arm of the sheath as this was slowly withdrawn from the portal to the hepatic vein. Using this procedure, a 9F sheath only temporarily dilates the puncture site while the sheath is withdrawn ; as confirmed by th 「 / n u may save time in difficult cases and prevent fatal intraperitoneal bleeding. In conclusion, it may be stated that for preventing intraperitoneal hemorrhage during transjugular intrahepatic portosystemic shunt creation, our method is effective and feasible.
